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DXVUHLFKHQG KRKHU 5HVVRXUFHQ ]XP =ZHFNH GHU %LOGXQJ XQG $XVELOGXQJ LVW DOVR
QRWZHQGLJXPGLH9RUWHLOHGHU,QWHUQDWLRQDOLVLHUXQJ]XQXW]HQXQGLKUH.RVWHQ]X
PLQGHUQ'DV3DSLHUEHJLQQWPLW HLQHP NXU]HQ hEHUEOLFN EHU HLQLJH ZHVHQWOLFKH
HPSLULVFKH =XVDPPHQKlQJH YJO KLHU]X DXVIKUOLFKHU LQVEHVRQGHUH 6FKXPDFKHU








QLFKW QXU JHVHOOVFKDIWVSROLWLVFK HUZQVFKW VRQGHUQ DXFK |NRQRPLVFK HUVWUHEHQV























$UEHLWVNUlIWHQ RKQH DEJHVFKORVVHQH %HUXIVDXVELOGXQJ EHQ|WLJW 9RU DOOHP +RFK
XQG )DFKKRFKVFKXODEJlQJHU ZHUGHQ LQ HUKHEOLFK JU|HUHP 8PIDQJ JHEUDXFKW

















































































5ROOH VSLHOWH GDEHL GHU 5FNJDQJ GHU .LQGHU]DKO GHU WURW] YHUJU|HUWHU /HK
UHU6FKOHU5HODWLRQ]XHLQHPJHULQJHUHQ%HGDUILP3ULPDUEHUHLFKXQGLP6HNXQ
GDUEHUHLFK,IKUWH$XIGHUDQGHUHQ6HLWHQDKPGLH=DKOGHU$ELWXULHQWHQXQGGHU















































%LOGXQJV]HUWLILNDWVEHVWLPPHQ=XPDQGHUHQ IROJW DEHU DXFK GDVV +RFKEHJDEWHQ
GLHYROOH$XVVFK|SIXQJLKUHU(QWZLFNOXQJVSRWHQWLDOHHUP|JOLFKWZHUGHQPXVV
1LFKWQXUDOOJHPHLQH|NRQRPLVFKH3ULQ]LSLHQYHUELHWHQHVDOOHUGLQJVDXVVFKOLHOLFK













'LHV KDW .RQVHTXHQ]HQ IU DOOH |IIHQWOLFKHQ $XVJDEHQEHUHLFKH GK DOVR LQ
'HXWVFKODQGDXFKIUGDVJDQ]EHUZLHJHQG|IIHQWOLFKILQDQ]LHUWH%LOGXQJVZHVHQ
*UXQGVlW]OLFKLVWGHU0DUNWPHFKDQLVPXVDPEHVWHQJHHLJQHW(IIHNWLYLWlWXQG(IIL







,P =XVDPPHQKDQJ PLW GHU %LOGXQJVSROLWLN EH]LHKW VLFK GLHV DXI XQPLWWHOEDUH ELO
GXQJVSROLWLVFKH 0DQDKPHQ XQG 5HJHOXQJHQ ZLH ]% GLH 6FKXOSIOLFKW RGHU 9RU
VFKULIWHQ]XU=HUWLIL]LHUXQJYRQ6FKXO RGHU 8QLYHUVLWlWVDEVFKOVVHQ VRZLH DXI GLH
7DWVDFKHGDVV]XPLQGHVWLQ'HXWVFKODQGGHUEHUZLHJHQGH7HLOGHU%LOGXQJV
DXVJDEHQDXV|IIHQWOLFKHQ4XHOOHQILQDQ]LHUWZLUG,PIROJHQGHQVROOJHSUIWZHUGHQ








GHU ,QIRUPDWLRQVVWDQG GHU $NWHXUH XQ]XUHLFKHQG LVW ,Q GLHVHQ )lOOHQ IKUW GHU
0DUNWPHFKDQLVPXVQLFKW]XHLQHPHIIL]LHQWHQ(LQVDW]GHU5HVVRXUFHQVXERSWLPDOH
$OORNDWLRQ'LH$QUHL]H]XU3URGXNWLRQGHV*XWHVVLQG]XJURRGHU]XJHULQJ$X

















JXQJHQ QLFKW ,QWHUHVVHQWHQ DQ GHQ $QJHERWHQ YRQ 6FKXOHQ 8QLYHUVLWlWHQ RGHU
VRQVWLJHQ %LOGXQJVLQVWLWXWLRQHQ N|QQHQ RKQH ZHLWHUHV YRQ GHU 1XW]XQJ DXVJH









GDVV VLFK (OWHUQ JHJHQ GLH $XVELOGXQJ LKUHU .LQGHU HQWVFKHLGHQ 'LH .RVWHQ GHV
6FKXOEHVXFKHVEHODVWHQXQPLWWHOEDUGLH(OWHUQ/HKUPDWHULDOHQWJDQJHQHV.LQGHU




DXVELOGXQJ SRVLWLYH 5FNZLUNXQJHQ DXI GLH (QWZLFNOXQJ GHU JHVDPWHQ 9RONVZLUW






















VFKHLGXQJ ILHOHQ DXVHLQDQGHU 'LHVH $UJXPHQWDWLRQ JLOW DEHU QXU EHL IL[HU /RKQ
VWUXNWXU%HLIOH[LEOHQ/|KQHQZUGHVLFKGLH(QWORKQXQJGHU,QJHQLHXUHHUK|KHQGD











VWlQGLJH XQG JOHLFKYHUWHLOWH ,QIRUPDWLRQ ]X .RVWHQ RSWLPDOHU $XVJHVWDOWXQJ XQG
P|JOLFKHQVSlWHUHQ1XW]HQDOWHUQDWLYHU%LOGXQJVHQWVFKHLGXQJHQJLEW2KQHVWDDWOL
FKH%LOGXQJVSROLWLNZHUGHQYHUPXWOLFK.LQGHUYRQZRKOKDEHQGHQXQGKRFKTXDOLIL
]LHUWHQ (OWHUQ RIW IlOOW EHLGHV ]XVDPPHQ HKHU K|KHU TXDOLIL]LHUW ZHUGHQ GD LP
HUVWHQ )DOO GDV ILQDQ]LHOOH 5LVLNR VXERSWLPDOHU (QWVFKHLGXQJHQ JHULQJHU XQG LP
]ZHLWHQ)DOOGHU,QIRUPDWLRQVVWDQGGHU(OWHUQK|KHULVW7HQGHQ]LHOOGUIWHDXFKGDV





QLFKW DXVJHVFK|SIW ZLUG YHU]LFKWHW HLQH 9RONVZLUWVFKDIW DXI :RKOVWDQG SDUHWR
VXERSWLPDOH 6LWXDWLRQ $XV GLHVHQ $UJXPHQWDWLRQV]XVDPPHQKlQJHQ HUJLEW VLFK
XQPLWWHOEDUGLHVWDDWOLFKH$XIJDEH6FKXOXQG6WXGLHQEHUDWXQJIUDOOH]XJHZlKU
OHLVWHQ





RGHU 2OLJRSRODQELHWHU LQ LKUHP UHJLRQDOHQ (LQ]XJVJHELHW VLQG PXVV 7UDQVSDUHQ]










(LQ]HOLQGLNDWRUHQ ZHLVHQ ]ZDQJVOlXILJ JUDYLHUHQGH PHWKRGLVFKH 6FKZlFKHQ DXI




















'HU $EEDX GHU $UEHLWVORVLJNHLW LQ HLQHU $XIVFKZXQJSKDVH YHUOlXIW UHLEXQJVORVHU
ZHQQGLH$UEHLWVORVHQLKUH4XDOLILNDWLRQZHLWHUHQWZLFNHOWRGHU]XPLQGHVWJHVLFKHUW
KDEHQ%HUHLWVGHU$XIEDXYRQ$UEHLWVORVLJNHLWLP6WUXNWXUZDQGHOOlVVWVLFKEHJUHQ




VLHUHQ QRFK ILQDQ]LHUHQ 'LH HLQ]HOQHQ 8QWHUQHKPHQ KDEHQ QLFKW DXVUHLFKHQGH
+DQGOXQJVDQUHL]H =XGHP HUIOOHQ DUEHLWVPDUNWSROLWLVFK PRWLYLHUWH %LOGXQJVPD
QDKPHQDXFKHLQH6WDELOLVLHUXQJVIXQNWLRQLPZHLWHUHQ6LQQHVR]LDOH6WDELOLWlW
'LH:DKUQHKPXQJYRQ%LOGXQJVDQJHERWHQREHUKDOEGHU6FKXOSIOLFKWKlQJWLPPHU




















XQJOHLFKH 6WDUWFKDQFHQ DXV]XJOHLFKHQ 'LH MHZHLOV DQJHPHVVHQHQ 6FKULWWH XQG
0DQDKPHQVLQGIUGLHXQWHUVFKLHGOLFKHQ$XVELOGXQJVHEHQHQJHWUHQQW]XGLVNXWLH
UHQ




































































8P GLH +XPDQNDSLWDO5HVVRXUFHQ HLQHU 9RONVZLUWVFKDIW ]X QXW]HQ PVVHQ %LO
GXQJVLQVWLWXWLRQHQ/HLVWXQJIRUGHUQZHQQDXFKQDWUOLFKVHKUYLHOZHQLJHULQGHU
3ULPDUVWXIHDOVLQVSlWHUHQ-DKUJlQJHQ6SH]LHOOH)|UGHUXQJIUGDEHLEHUIRUGHUWH





%LOGXQJVLQWHUHVVHQ RGHU IlKLJNHLWHQ UHODWLY VSlW HQWZLFNHOQ 'LH (QWVFKHLGXQJ IU
GHQ%HVXFKHLQHU5HDOVFKXOHDQVWHOOHGHV*\PQDVLXPV]%GDUIQLFKWDXIDOOH=HL
WHQHLQVSlWHUHV6WXGLXPXQP|JOLFKPDFKHQ
*HQDXVR ZLH HLQ $XVOHVHSUR]HVV QDFK GHQ )lKLJNHLWHQ QRWZHQGLJ LVW PXVV HLQ
$XVOHVHSUR]HVVQDFKGHU)LQDQ]NUDIWYHUKLQGHUWZHUGHQ1LFKWQXULP=HLFKHQGHU
,QWHUQDWLRQDOLVLHUXQJVRQGHUQJHQHUHOONRPPWHVDEHULP%LOGXQJVZHVHQGDUDXIDQ
GLH 0QGLJNHLW GHU 0HQVFKHQ HUQVW ]X QHKPHQ XQG LKUH *HVWDOWXQJVIlKLJNHLW
HLQ]XIRUGHUQ
























4XDOLWlW GHU 6FKXOELOGXQJ LQ DXVJHZlKOWHQ 0LWJOLHGVOlQGHUQ ]X HUKDOWHQ 2(&'
D+LHUDQQDKPHQQHXQ2(&'0LWJOLHGHUWHLOGLH(UJHEQLVVHZXUGHQQXULQ
￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿



















































UHU :DKOIUHLKHLW HLQJHVFKUlQNWHQ 1DFKIUDJHUQ ]XU /LEHUDOLVLHUXQJ VROFKHU 0lUNWH
JHIKUW 7HOHNRPPXQLNDWLRQ (QHUJLH 3DNHWGLHQVW ±PLW SRVLWLYHQ )ROJHQ IU GLH





































DQJHERWHQHQ 0HQJHQ DQ XQWHUVFKLHGOLFKHQ 6FKXOW\SHQ IOH[LEHO DXI GLH 1DFKIUDJH
UHDJLHUHQ N|QQHQ GD 3UHLVUHDNWLRQHQ EHL |IIHQWOLFKHU )LQDQ]LHUXQJ GHV 6FKXOV\V
WHPVQLFKWP|JOLFKVLQG1DFKGHU7KHRULHGHVFRQWHVWDEOHPDUNHWLVWHV]XU5HDOL































EHQ ZLUG VLFK KHUDXVNULVWDOOLVLHUHQ ZHOFKH EHVRQGHUV DWWUDNWLY VLQG (V HQWVWHKW
GDQQGDV3UREOHPZLH$QJHERWXQG1DFKIUDJHHLQDQGHUDQ]XSDVVHQVLQG(LQHXQ
JHUHJHOWH$QSDVVXQJEHUGHQ3UHLVZLHDXIKHUN|PPOLFKHQ0lUNWHQEOLFKVW|W





RGHU EHVWLPPWH 0HWKRGHQ DOV DWWUDNWLY HUZHLVHQ VROOWHQ VLFK ZHQLJHU DWWUDNWLYH
6FKXOHQKLHUDQRULHQWLHUHQ'UXFNGD]XN|QQWHYRQVWDDWOLFKHU6HLWHGDGXUFKDXVJH











IDKUHQ 'HQNEDU ZlUH DEHU LP (LQ]HOIDOO EHVRQGHUV SURILOLHUWHU 6FKXOHQ DXFK GLH
$XVZDKOGXUFKGLH6FKXOH







JUHQ]HQ 'LHV ZlUH HLQ %HLWUDJ ]X GHP ZLFKWLJHQ =LHO GDV %HUXIVHLQWULWWVDOWHU LQ





.ODVVHQVWlUNHQ GHV GHXWVFKHQ 6FKXOV\VWHP GUIWHQ VLFK QXU EHVHLWLJHQ ODVVHQ
ZHQQGHU6WDDWNXU]IULVWLJPHKU0LWWHOEHUHLWVWHOOW(LQHK|KHUH(IIL]LHQ]XQG(IIHNWL
































































































UDGH GHQ 8QLYHUVLWlWVEHVXFK YRP VR]LDOHQ 6WDWXV GHU (OWHUQ XQDEKlQJLJ ]X PD

























*HEKUHQ (LQH 9ROOILQDQ]LHUXQJ GHU UHLQHQ 6WXGLHQNRVWHQ ZUGH ODXW 2(&' LQ
'HXWVFKODQGHWZD'0HUIRUGHUQ%HLGXUFKVFKQLWWOLFKJXWHOI6HPHVWHUQ6WX
GLXPHUJlEHQVLFKMlKUOLFKH*HEKUHQYRQFD'0$XFKZHQQGDYRQDXV]X















































9LHUWHO DOOHU 6WXGLHUHQGHQ GDXHUKDIW HUZHUEVWlWLJ GLHVH 6WXGLHUHQGHQ VLQG GXUFK









RKQH ZHLWHUHV ]XU 9HUIJXQJ :LJJHUYRQ :HL]VlFNHU  =ZDU LVW GLH GXUFK
















































PVVHQ DXI GLH LQWHOOHNWXHOOHQ )lKLJNHLWHQ GHU 6WXGLHUZLOOLJHQ ]LHOHQ $QGHUHQIDOOV




































































VLFKWOLFK LKUHU %HUXIVZQVFKH NDQQ GHQ 0DQJHO DQ $XVELOGXQJVSOlW]HQ ]ZDU HQW













VFKHU ,QKDOWH XQG DOOJHPHLQHU EHUXIOLFKHU 4XDOLILNDWLRQHQ DXV]XULFKWHQ VRZLH GLH




















ELOGXQJ LQ GUHL .RPSRQHQWHQ DXIWHLOW GHQ (UZHUE DOOJHPHLQHU EHUXIVVSH]LILVFKHU








GHVKDOE JHULQJHUHQ .RVWHQEHODVWXQJ K|KHUH /|KQH ]DKOHQ NDQQ 6FKZDU]IDKUHU
SUREOHPDWLN'LHVLVWQLFKWUHOHYDQWEHLGHU9HUPLWWOXQJ YRQ XQWHUQHKPHQVVSH]LIL
VFKHQ4XDOLILNDWLRQHQGLH/HKUHEHVWHKWDEHU]XPEHUZLHJHQGHQ7HLODXVGHU9HU
























%HL QLFKW ]HUWLIL]LHUWHQ :HLWHUELOGXQJVPDQDKPHQ VFKOLHOLFK HQWVWHKHQ ,QIRUPDWL








[LELOLWlW GHU $UEHLWQHKPHU XQG GDPLW ]XU 9HUEHVVHUXQJ GHU )XQNWLRQVIlKLJNHLW GHV
$UEHLWVPDUNWHV LQVJHVDPW LVW HV YRQ KRKHU %HGHXWXQJ GDVV DOOH 4XDOLIL]LHUXQJV
VFKULWWHLQDOOJHPHLQDN]HSWLHUWHU)RUP]HUWLIL]LHUWZHUGHQ




]ZHL $QVWHOOXQJHQ EHUHFKQHQ +LQ]X NRPPW GDVV GDV DJJUHVVLYH $EZHUEHQ YRQ
3HUVRQDO DXV NRQNXUULHUHQGHQ 8QWHUQHKPHQ LQ 'HXWVFKODQG LQ GHU 5HJHO NHLQH
+DQGOXQJVRSWLRQ LVW 'LHV HUK|KW GLH %HGHXWXQJ HLQHU HLQJHKHQGHQ 3UIXQJ EHL
1HXHLQVWHOOXQJHQLQ'HXWVFKODQGXQGGLH1RWZHQGLJNHLWVHOEVWDXV]XELOGHQ













YHUEHVVHUQ 3UREOHPDWLVFK DQ GLHVHP $QVDW] VLQG HLQPDO VFKHLQEDU WHFKQLVFKH
OHW]WOLFK DEHU RUGQXQJVSROLWLVFKH )UDJHQ EHL GHU NRQNUHWHQ 8PVHW]XQJ :LH ZLUG
IHVWJHOHJW ZHOFKHU %HWULHE LQ ZHOFKHP %HUXIVIHOG ZLH YLHO $XVELOGXQJVOHLVWXQJ ]X
HUEULQJHQ KDW" :LH KDEHQ GLH %HWULHEH LKUH 0DQDKPHQ DXI (UVWDXVELOGXQJ XQG
:HLWHUELOGXQJDXI]XWHLOHQ":HOFKH$QWHLOH]lKOHQMHZHLOV]XU9HUPLWWOXQJDOOJHPHL
QHU4XDOLILNDWLRQYRUDOOHPKLHUDQEHVWHKWHLQYRONVZLUWVFKDIWOLFKHV,QWHUHVVHZHO
FKH 0DQDKPHQ GLHQHQ OHGLJOLFK XQWHUQHKPHQVVSH]LILVFKHU :HLWHUELOGXQJ OLHJHQ
DOVRRKQHKLQLP,QWHUHVVHGHV8QWHUQHKPHQV"
6\VWHPDWLVFKJUDYLHUHQGHULVWGHU(LQJULIILQGLH(QWVFKHLGXQJVDXWRQRPLHGHU8QWHU
QHKPHQ 'LH (QWVFKHLGXQJ JHJHQ DXVUHLFKHQGH $XVELOGXQJVPDQDKPHQ ZLH
DXFKLPPHUGHILQLHUWPXVVQLFKWDXVHLQHPYRONVZLUWVFKDIWOLFKVFKlGOLFKHQIUHHUL
GHU.DONO IROJHQ $XVVFKODJJHEHQG N|QQHQ GXUFKDXV XQPLWWHOEDUH ZLUWVFKDIWOLFKH
(QJSlVVHVHLQGLHVHZUGHQGDQQGXUFKHLQH$XVELOGXQJVDEJDEHYHUVFKlUIW$XI














































HQWVFKHLGHW RIW EHU GHQ JHVDPWHQ ZHLWHUHQ 4XDOLIL]LHUXQJVSIDG  DXFK EHU GDV
$XVPDGHU%HWHLOLJXQJDQEHWULHEOLFKHU%LOGXQJ'LHVWlQGLJH:HLWHUELOGXQJOLIH
ORQJOHDUQLQJZLUGDEHULPPHUZLFKWLJHUGDGDV:LVVHQVFKQHOOHUYHUDOWHW=XEHWR









FNHQ HWZD 9RUEHUHLWXQJVNXUVH IU 8QLYHUVLWlWVHLQJDQJVSUIXQJHQ IU 1LFKW








$XVJDEHQ IU %LOGXQJ $XVELOGXQJ XQG :HLWHUELOGXQJ ILQDQ]LHUW ZHUGHQ GHQQ HV
KDQGHOWVLFKXPLQYHVWLYH$XVJDEHQGLHLQVSlWHUHQ-DKUHQ]X(UWUlJHQIKUHQ'LH
|IIHQWOLFKH +DQG VSLHOW KLHU HLQVWZHLOHQ QRFK GLH HQWVFKHLGHQGH 5ROOH GD ZHWWEH
ZHUEVRULHQWLHUWH 5HIRUPHQ LQ 'HXWVFKODQG YRU JURHQ SROLWLVFKHQ +UGHQ VWHKHQ
,KUH8PVHW]XQJZLUGVLFKHUQXUVFKULWWZHLVHXQGEHUHLQHQOlQJHUHQ=HLWUDXPJH
VWUHFNWHUIROJHQN|QQHQ











%HGDX .ODXV'LHWULFK 3HWHU .UDXVH  (LQNRPPHQV XQG 9HUP|JHQVYHUWHLOXQJ (U
ZHUEVWlWLJNHLWXQG$UEHLWVORVLJNHLWVHLWGHP$QIDQJGHUDFKW]LJHU-DKUH',:XQYHU
|IIHQWOLFKWHV0DQXVNULSW





















































6FKQLW]HU .ODXV :ROIJDQJ ,VVHUVWHGW 3HWHU 0LJ7UDSS -RFKHQ 6FKUHLEHU  'LH
ZLUWVFKDIWOLFKH XQG VR]LDOH /DJH GHU 6WXGLHUHQGHQ LQ 'HXWVFKODQG  $XVJH
ZlKOWH(UJHEQLVVHGHU6R]LDOHUKHEXQJGHV'HXWVFKHQ6WXGHQWHQZHUNHV9RUEH














7UDEROG +DUDOG 6WHIDQ %DFK )ULW] )UDQ]PH\HU 6LHJIULHG 6FKXOW] 'LHWHU 6FKXPDFKHU
&KULVWLDQ:HLVH,QWHUQDWLRQDOLVLHUXQJXQGQDWLRQDOH:LUWVFKDIWVSROLWLN.RQVH
TXHQ]HQ IU GLH %LOGXQJV 6WHXHU XQG $UEHLWVPDUNWSROLWLN JHNU]WH )DVVXQJ GHV
(QGEHULFKWVHLQHVGXUFKGLH+DQV%|FNOHU6WLIWXQJJHI|UGHUWHQ)RUVFKXQJVSURMHNWV
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